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TOOTB COATZHO COHPOSZTIOH 

Backeronnd of the Invention 

The prescait inveatioa is dixected to film fanning coating for coating teeth. It is a 
5 ten^iorary coating wMcb will eventually wear off or may be easily removed when convenieot 
or desired. 

Ten^>oiBry protective coatings or removable protective coatings are known. For 
example. U.S. Patent No. S. 191,0 14, to Roberts et ol., teaches & temporary protective aqueous 
coating composition which is applied to the hydrophobic paint work of newly finished motor 

10 vehicles, and yet is easily removable. The composition is a copolymer of (mcth)acry]ic add, 
and a staple monoaaor. which creates a copolymer coating having a molecular wdglit of 
10,000 to 200,000 that is sohible under alkaline conditions. U.S. Patent No. 5,330,788. to 
Roberts, teaches a temporary coating to protect (he surface of an article, whidi coating is 
weather resistant but soluble under alkaline conditions and which is a film-Cbrming scrylic 

IS polymer. U.S. Patent No. 5,91 6,674, to Skelly, ct al., discloses an article having a removable 
protective film to protect the acn'vated nature of an activated surface. The film- forming 
substance is water soluble, preferably a vinytpyrrotidone end vinyl acetate polymer. U.S. 
Patent No. 3,945,462, to Salamoo, discloses teraponny protective coatings for predsion 
suT&ces such as glass, metals, ceramics, plastic and other materials of construction where the 

20 coating is a (meth)acr^ate-c^pped organic prepolymer resin having at least oite pendent 
hydrophib'c groiq>. This fihn-fbnning system is dependent on reactive curing of monomers 
and prepolymers. 

ITicrc are patents which teach cosmetically improving and altering the appearance of 
teeth, such as U.S. Patent No.6,036,494, to Cohen, which teaches the use of a Bis-GMA 

25 (ccKnpound) (bi^benol diglycidybnetiiacrylate) or a glass ionoracr. The coatings are reacted 
from monomers and/or prepolymers at the dental surface and can be pigmented. But once 
coated, it cannot be removed without using a dental pick or tool to remove the shell coating 
from the tooOi. U.S. Patent No. 5,980,868, to Homola, et al., discloses a dental delivery 
system for Ihe im>tection of sur&ees of teeth. The Homola composition provides a prptective 

30 coating of fatty/waxy base which functions as a transfer agent or barrier stratum, but it does 
not appcfir to be a texnporary removable coating. U.S. Patent Ko. 4,S 1 2,743, to Santucci ct al., 
teaches a polymeriiablc composition which can be applied to the surface of teeth, but it 
requires the etching of the tooth surface before applyhig the coating. U.S. Patent No. 
4,883,534, and U.S. Patent No. 4,496,322, both to Sandbam, et si., teach a varnish containing 
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a dentally accq>table antimicrobial agent which can be painted on teeth to give a transparent, 
trenslucenl or tooth coloicd film which ii effectively invisible but pit}>>idea sustained release 
of die antimiciDbial agent This is a illin which is used to treat infection end can be removed 
by the application of the liquid varnish base, U.S. Patent Ko. 5.430,074, to Barnes, ct al., 
5 teaches a dental restoration kit which provides a gum-colored dental composite for restoring 
cavities and shorten the appearance of clinical crown on (he facial sui&ce of a tooth. The 
conqx>sition is a methocylate resin. Theconqroncntt are presented sepantely in a kit for 
comlrination and application to the tooth. The composition is reactive and is not considered a 
temporary removable composition. U.S. Patent No. 4,032,627, to Suchan, et al., teaches a 

10 looth whitening cosmetic composition that is applied temporarily and then removed with 
solvent. An alkaline solution is necessary for removal. U.S. Patent Ko. 4,648,845, to 
Oriowski et al., te n x:h es a method ibr indirect bonding of chemically or light curable resin- 
based restoratives such as acrylates and metliacrylates to the base metal of dental cast 
restorations. The composition of Oriowski is not intended to be a temporary removable 

IS coaUng. 

While the prior art coatings in geaeral con be easily stnppable, they are not suggested 
for use on teeth, and the coatings thai axe used for teeth which are ronovable rocpiirc special 
tools or compositions to subsequently remove the coatings. The prior art 
coatings have been created from reactive monomers, prepolymers, and where necessary, 

20 highly reactive initiators like organic peroxides and light sensitive compounds. Any 

substantially reactive chemical system has the obility to oiTect the normal chemistry of living 
tissvie and produce unsafe, unwarned, and somettmes toxic and detrimental changes. 
Likewise, the solvent systeoss described have included generally toxic confounds including 
reactive species. The prior ait coatings have also been subject to removal or degradation by 

25 changes in acid/base balance most notably toward basic conditions. Acidic and basio 

conditions are both found in day-to-day activities mcluding eating and tooth brushing. When 
the conditions of film removal are fmmd in common activities, the film is subject to 
premature and possibly unexpected end embaxrassing removal. 

30 Summary of the Tnventinn 

The pi-esent invention is to a temporary or removable film foxminiB composition for 
coating teeth which is a mixture of a natural or synthetic film fbtmirig polymer, a solvent, a 
iheology modifier, a dispersant or plastidzer, if necessary, and optionally an pacifier or 
colorant It is applied to teeth preferably by brushing it on the tooth sur&ce. llic user can 
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create temporary colors for the teeth or cover blemished or off color teeth. Whea the coating 
is DO longer desired, it is resdijy stripped off. The Clm-formiog system cootaioed herein has 
several advantages over the cited prior art. 

The film-fhrming system of die present invention comprises oral^ accquable 
5 ingrediaits, which, individually, are described in the "Handbook of Phaxmaceutical 

Bxdpieats, 2*^ ed**. The compounds of the present invention are occeptable and prefeired for 
Ihdr demonstrated safety in pharmaceutical piqjarations. They also produce a film that 
shows no water solubility invariant of acid/base changes and which has a useiiil durability as 
8 teu^rary and removable fibn. The present invention is a product thai gives an 
10 aesthetically pleasing coating that is safe to its intended use. shows good perfonnance over a 
planned duration, and is easily and safely removable when desired. 

Detailed Description of flic.Jnvenfion 

The present invention is a film forming composition for coating teeth which is a 

IS mixture of a film fbnning polymer; a solvent; a liieology modifier; a dispersant or plasticizer, 
if necessary; and optionally an opacifier or colorant. 

Film formers may be any of the natural polymers inchiding commonly used gums, 
resins, exudates, animal rendering products and byproducts, such as gelatin and keratin, plant 
extracts, alginates, cellulose, galactomannans, bacterial products, such as Xanthan gum, and 

30 derivatives of these natural polymers, including methyl-, hydroxypropyl-, acetate phthalate, 
acdate, mcihoxy, hydroxypropoxy. acetyl, phthalyl. hydrolysates, and salts (U, Na, K, Ca, 
Mg, Ai, Zxif B, Fe, Cu, Ni), or combinations thereof or associated reaction byproducts. They 
may also be s>7ithetic polymers, inchiding homopolymcrs, copolymers, inlcrpolymers, block 
polymers, or graft polymers, either crosslinked or substantially linear, derived fiom. . 

25 monomers known to fibn forming arts such as (mcth)acrylic acid homo- and copolymers, 
including those to be found in U.S. Patents 2.798.053; 3,940.351; 5.034.486; 5,034.487; 
5.034,488; 4.062,817; 3.940.351; 2,340,110; 2,340,11 1; 2,533,635; the disclosures of which 
are incoxporated herein by jicfereocc; and which are directed mainly at olefinically unsaturated 
mtneties of various fimciionality and substitution. The fifan fonning polymer is preferably an 

30 acrylic or methacrylic, i.e., (meth)acTylic add polymer or copolymer, including acrylic add, 
mtOx^ aerylate, ethyl aoylate. methacrylic acid, methyl metfaacrylate, ethyl mcthacrylate. etc. 
A preferable acrylic polymer is available from Rohm Phunna GmbH as Eudragil RS 100 and 
it is the salt of o copolymer of ethyl acrylate. methyl methacr>latc, and trimethyl 
smmonioetbylmethacrylate. Other polymers that could be used include ethylcellulose, 
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polyvinji ttcetsto^ anusoaS^ methocr^e e<^1yaier, chitin. chitoson, wox-type eoatingh 
nid (he IQce. Anotlisr Jilm fomuog polymer is Aciycoat acrylic bdcI metbacrylic polymers 
ftom Cord Phanna-C3icm« Abmedabad, India. What is izx^xntant is that the polymer is 
appropriate for use in a mouth and forms a film, has sufEdeat strength, adheres, and can be 
5 subsequently removed. The film fanner is present is an amount of about 1% to about 30% by 
weight based upon the weight of the total mixture, although on amount of 5 to 20% by weight 
is preferred, with about 10% being further prelared. 

Any solvent deemed suitable for the desired qsplicadon/substiate may be used. Iliis 
includes considerations of cost, color, ease of iqiplicatioti, toxicology, environmental impact. 
10 regulatory status, effect on film formation and finished properties such as gloss, levelling, 
taste, flexibility, surface hardness, tensile strength, modulus, abrasion resistance, stain 
resistance, porosity, reloase/retentton/absorbtion of target compounds, adhesios, cohesion, 
and case of removal, e.g., methanol, ethanol, Lsopropanol, butaool. water, methylene glycol, 
ethylene gl>'col. propylene glycol, butyleoe glycol, neopentyl glycol, hexylene glycol, 
IS acetone, methyl etfayl ketone, ethyl acetate, butyl acetate, cyclohexanone, cycjohexane, 
methylene chloride, chlorofoon, caibon tetrachloride, tiichloroethylcne, perchloroediylenev 
loethyl glycol acetate, toluene, benzene, diethyl ether, benzyl alcohol, and glycerin. The 
solvent is present in an amount of obouf 10% to abovjt 99.5% by weight based upon the total 
wdsbt of the mixture, al&ough about 60% to about 90% by weight based upon the weight of 
20 the total mixture is preferred, with an amount of 80% by weight being lurlber prefenred. 

The rheology modifici is selected to adjust the flow properties of the mixture so that it 
will remain en a vertical surface without running or crBq>ing. The rheology modifier can be' 
any of the known inorganic riieology modifiers such as clays, such as lapooite, bentonite, and 
the like, and diickener grade silicas, which are well known for use in paints and coatings, 
2S commonly used gums, resins, exudates, animal rendering products am] byproducts, such as 
gelatin or keratin, plant extracts, alginates, celhilose, golactomamtans, bacterial products, such 
as Xanthan gum, and derivatives these compositions, including methyl-, hydroxypropyl-, 
acetate phthalate, acetate, methoxy, hydroxypropoxy, acetyl, phtfialyl, hydrolysatcs, or salts 
(U. Na, K, Ca. Mg, Al, Zn, B, Fe, Cu, Ni), or combinations thereof They may also be 
30 synthetic polymeric rheology modifiers, including bomopolymers, copolymers, 

tnteqiolymers, blodc polymers, and graft polymers, eiOier crosslinked or substantially linear, 
derived from monomers known to those skilled in rheology modification sucb as 
(meth)acrylic acid homo- and copolymers, including Qiose to be found ia U.S. Patents 
2.798,053; 3,940,351; 5.034,4g6; 5,034,487; 5,034,488; 4.062,817; 3.940.351; 2^40,1 lOi 
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2,340,1 1 1 ; 2,533.635. A prefeired rheology modifier is 2-hy^xypzx3py\ ceUuJose. Other 

Aoology modifiers couJd include crosslinked acrylic acid polymer and copolymers, such as- 
Caibopoi polymer from Noveon Inc. and Acrypol polymers from Core) Pharma-Chem. and 
(he S-1 700-L series of pollen from SNP. loc. The riieotogy modifier is preseal in an 
5 amount of about 0.0 ] % to about 40% by weight based upon the weight of the tcital mixture, 
allfaottgh an amount of 1 % by weight is preferred. 

The dispersants may be chosen &om mmy known in the arts concerned witli 
particulate dispersion, particularly pigment dispcrston, where compatible with the desired 
application and/or substrate. A dispcreani or plasticizcr may not be necessary if the polymer 

10 albws for the mixing and dispersion of the iagcedients. Usually, this is not the case, but it * 
will dqicnd i^on the polymer chosen. They may also be selected for reasons described in the 
choice of solvents above, eg. sodium laux^ sulfi^ polyoxyethyleoe alley! ethers, 
polyoxycthylcne castor oil derivatives, polyoxycthylene sorbitan fatty add esters, 
polyethylene glycols CPEG), polypropylene glycols (PPG), poIyethyleQ»-poIypropylene 

1 5 copolymers/block polymers (PEC3/PPG), unsaturated polyoxycthylene ethers, silicone 

cc^lyols, pcrfluoTooBcj^ copoIyoU. The dispcrsant is present in on amoimt of about 0.01% 
to about 5% by weight based upon the weight of the total mixture, with an amount of 0.5% by 
weight being further preferred. 

Plasticizers can be added specifically for the purpose of fibn property modification or 

20 may be added primarily for other Junctions including solvent, dispersant, or another fibn 
former. These additives are well known in the pbstic end fihn forming arts, e.g.. PEG. PPG. 
PEG/PPG, phthatlic esters, phosphoric estcxs, esters of adiptc, azdaic, ghitavic or scbacic 
acid, fiatty acid esters or pctaciitbTOl and their epoxides, citric esters, esters of acetic, 
propionic or butyric acid, esters of ethylbutyric or ethyl hexanoic acid, glycol esters, benzoic 

23 esters, trimclUltc esters, sulfonic esters, sulfonomides, onilides, alcobols, ethers, ketones, and 
abiedc derivatives. The dispersant is present in an amount of about 0.01% to about 5% by 
wdgbt based upon the weight of the total mixture, although an amount of 0.5% by weight is 
preferred. 

Colorants or opadfiers may indude both soluble and insoluble compounds and thdr 
30 mixtures known to the arts concerned with coloring, eg., titanhun dioxide, iron oxides and 
their hydrates, carbon blocks, talc, clays, dyes, lakes, gold and various pigments. The colotaot ■ 
or qpadiier is present in an amount of about 0% (i e., none) to about 30% by weight based 
upon the weight of the total mixture, although on amount of about 1 to about 1 0% by weight 
is preferred. The colorant can be such as would match (he surrounding teeth or could be in a 
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nQn.tooth color, such os colon for aOUetic eveots. holidays* temporary gold ieelb or glow-in- 
dw-dadc colon. 

Additionnlty, compounds can be added specifically to promote other dcsircabte 
qxialities of fte in-process product, finidied product, oi its reyultant film. It is also possible to 
S realize similsi qualities from multi-fuoctional iugredieais added for other primazy benefits. 
Stich desixes^ble qualities may iodude considerationB listed in the choice of soWeuts above. 

The con^osition of the preseot invention is piunarily for use as a tooth coaling, 
though it eoald be used as s protective barrier, a diCEbsion limiting, controlled release coating, 
a canier for a drug substance, a iow-concenoration, long-duration bleaching or sorflftce treating 
to agent, an antimicrobial (chloifaexidines), or some similar application. 

The composition is applied by spraying, brushing, or o&er convenient coating process. 
The process is not critical, although brashing ts Ihe most practical and is preferred. Although 
the application devices is not critical, one convenient way of applying the composition would 
be a tube having a widdng device to deliver the coating to a tip which protrudes from the 
15 tube. The tip is then pressed against the tooth to deliverfhe coating. This type of device is 
similar to a **taagjc imuicer". Other devices include a container and brush similar to that for 
nail polish and the felt pads used for applying make>up. 

The coating of the present invcaition is used as a cosmetic covering over undesirable 
qjpearing teeth. It can be applied to the surface of the tooth, but is not a penuaneut correction 
20 because it can be easily removed. It can be used to cover the surfaces of the teeth or to cover 
old and discolored fillings, or to cover the dark margina of crowns due to gum recession, or to 
coat crowns diut no longer match so Qiat (he crown docs not have to be replaced. It can also 
be used to cover a tooth that has a gray appearance due to root canal therapy or large amalgam 
fillings. The coating of the present invention does not alter the tooth in any way, except the 
23 color, and it is reversible. It is designed to be affordable because h does not require a licensed 
profesrional for bleaching, bonding, crowns, or veneers. Although not necessary, if desired, 
the sur&ce of the too A could be etched using a citric ucid wasli or a phosphoric add (33% 
concentration) treatment (if done professionally by a detitist) to promote greater adhesion and 
a longer retention time. 

30 The following example is illustrative of (he present invention, and should not limit the 

scope of the invention. 
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Eiamplc 1 ; 



Ineredient 


wt.% 


FoDCtion 


Ettunol 


79,10 


Sohrenl/Pieservative 


Eudragit RS 100 


10.00 


Film Fonser/Rheology Modifier 


Khicd HP Phann 


00.60 


Rbcology Modiner/Film Fanner 


Tweeo 80 


00.30 


Dispenant/Plastidzer 


Titanium Dioxide 


laoo 


Opacifier/Colonint 


Total: 


100.00 





to 

PreparDtSon: 

1 . (opdonal) Freeze grind Eudragit to a powdered ibnn to fadUtate its dissolutioa. 

2. Dissolve Bidragit into cthanol. 

3. Add Tween 20 to the Eudmgit eolutioc and disperse Ti02 in the same under lug)i 

t5 shear conditions (rotor-stator, colloid mill, ball mill» etc.). This may be done prior to step 1. 
where the shear necessary is detrimental to the film fotmer^s). 

4. Disperse Klucel into the Eudiagit solxition and mix at moderate shear (marine 
impeller, etc.) to fiiUy dissolve and extend the KJucel. 

Removal of the film coating may be easily and safely effected uung a sohition of 70% 
20 ethanol, or of similar composition as the original carrier solvent medium. This allo\v8 the 
removal of the film under controlled and mild ccmditions not likely to be found day-to-day in 
the oral cavity thus preventing its premature removal. The film in Exaxnple 1 has endured 
without significant change for four days, at which time it was easily removed in about one 
miuute cleanly and completely with an 80^ solution of ethanol in water. 

25 

Description of Selected Ingredients: 



iDgredicnt 


DescrlptioD 


Source 


EudragitRS 100 


A salt of a copolymer of ethylacrylaie, 
mcthylraelhacrylate ond 
triraethyliraunoiuocthylmcthacrylate 
(EA JvIA:TMAEMA " 1:2:0.1); 
MW - 1 50,000 


Rotma Phann GmbH 


Klucel HF Phann 


2-bydroxypiopvl ccUulosc 


Aqualon 


Tween 80 


Polvoxyetbylene sorbitan monoleate 


ICI 
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The foregoing embodiments of the present invention have been presentdi for the 
poiposes of ilhutration ond description. Tbese descripdoss and embodimentc tre not 
intended to be exhausth'e or to limit the ioventioTi to the precise form disclosed, ond 
obviously many modifications and variations arc possible in bght of the abo\'e disdosme. 
5 The embodiments were chosen and described in order to best explain the principle of the 

invention and its practical applications to feereby enable others skilled in the art to best utilize 
the invention in its various embodiments and with various modifications as are suited to the 
particular use contemplated. It is intended that the invention be defmed by the foUowing 
claims. 
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What we claim is: 



PCTAIS01/4312a 



1 . A Sim fomiing conq>ositioai for costing teedi conqnising the foUowin^ 

A) about 0.5 % to about 30% by weight* based upon (he weight of the 
compontion, of a film foonhig polymer, 

B) about 10% to about 99.5% by weight, based upon the weight of the 
composition, of solvent; 

C) about 0.01 % to about 40% by wdght, based upon the weight of the 
composition, of a rheology modiiien and 

D) optionally up to about 30% by weight, based upon the weight of the 
composition, of an opacifier or colorant 

2. The composition of claim 1 wherein the fihn forming polymer is selected from 
tiie grotq) consisting of natural and syndietic polymers. 

3 . The composittoD of claim 1 whenan the film forming polymer is a (meth) 
ocrylate copolymer. 

4. The composition of claim 1 v^ierein the iUm fomung polymer is a salt of a 
copolymer of edi)4acrylate, meth^ethacr^ate and 
trimethylammoniocthylmethaci^e. 

5. The composition of claim 1 wherein the film forming polymer is present in an 
amount of about 1% to about 20.0% by weight. 

6. The composition of claim 1 which furthcx include-s a dispersont or plosticizer. 



The compositioo of claim I which further includes a dispersont or plasticizer in 
an amount of about 0.01% to about 1 5% by weight, based upon the weight of 
thee 



The composition of claim 7 wherein Oie dispetsanl is polyoxyelhylene sorbitao 
monoleate. 
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9. The con^Msition of claim 7 whoein the ilispeisant or plasticizer is present in 
an amount of about 0.1% to about S.0% by weight 

1 0- The composition of claim 1 \^4leIein tlie solvent is ethanol. 

1 1. The composition of clain) 1 wherein the solvent is present in an amount of 
about 60.0% to about 80.0H by wei^t 

1 2. The composition of claim 1 wherein the ifaeology modifier is hydroxy propyl 
cellulose. 

13. The composittOD of clum I w^erdn the iheoloi{y modifier is present in un 
amount of about 0.05% to about 40.0% by weight 

14. The composition of claim 1 wharein Hut opadiier is titanium dioxide. 

1 5. The composition of claim 1 v^erein the opacifier or colorant is present in an 
amount of about 0.0 i% to about 30% by weight 
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